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ABSTRACT

Data from the CYGNUS experimwrt has been searched far ewdence of ultra high

energy (U HE) emission from Cygnus X-3. An upper limit to continuous flux from

the source is given. In addition, we find no evidence far episodic emission from

Cygnus X-3 on any time scale frcml 3.3 minutes to 4 years, The results of searches

for periodic emission from Cygnus X-3 WIII be presented ●t the conference.

1, INTRODUCTION

Early observations of Cygnus X-3 in cosmic ray data provided the hope that the

nature of UHE radiation from this and similar Sources could be studied regularly

(Sarnorski & Stamm 1983, Lloyd-Evans rt d. 1983). These initial observations

indicated UHE emission from Cygnus X-3 modulated by the 4.8 hour mbital period

the binary system. However, mor~ recent observations have been unable to confirm

the wtience of such emission.

(h the other hand, several croups have reported evidance for episodic arnissmn

from Cygnus X-3 [Alexeanko et al. 1987, Tonwar et a{. 1990, Bhat et al. 1990)

Othwu have indicated ●videnca t’oc n 126ms periodicity in the energy reginw above

w 1 TeV, premmeably ●ssociated with tt,e tot~tion of the neutron star (Gregory C(

al. 1990, Bowden et al. 1992).

h this pap~r, we present the results of \earc.hes for unpulsad, UHE emission over

various tirncrscales. We ●re currmrtly exarnmmg our data set far signals which exhlblt

4.8 hour and 12.6ms perioditity, and WIII report on thew results at ‘he conference



2. THE CYGNUS EXPERIMENT

The CYGNUS extensive air shower array is located at the Los Alamos National

Laboratory in Los Alamos, New Mexico. The array is at a latitude of 35.9° N, ideally

suited to observe Cygnus X-3, as it passes near zenith during its transit. In 1986 the

CYGNUS array began operation with 50 scintillation counters covering an area of

7 x 103rn ~, There have been several upgrades to the experiment since 1986 which

are described in detail elsewhere (Alcxandreas et IJf. 1?92). The current CYGNUS-1

array consists of 108 scintillation counters deployed over an area of 2.2 x 104r112.

The median energy for gamma-rays triggering the detector is estimated to be N 70

TeV. The CYGNUS-1 array has collected over 3.5 x 108 ●vents as of this date.

3. CONTINUOUS AND EPISODIC EMISSION

We have searched for evidence of continuous, unpulsed, U HE emission using data

taken between April,2986 and January, 1993. The number of events falling within

an angular bin 2° in declination by 2.6° in right ●scension, centered on Cygnus

X-3, is compared with the number expected from background. The background

level is determined by a Monte Carlo integration of the measured rate distribution

for background events, ●s described by Alexandreas et af. ( 199?.1, 1993c). No

evidence for ernissian is found, The upper limit to the continuous flux at the 90%

C.L. is 4.0 x 10-14 cm-2s-1 above 70 TeV,

A search for ●mission during a single transit of the source has ●lso been per-

formed. The most significant day occurred on January 27, 198’7 (Julian day 2U6823).

18 ●vents were observed in the source bin when 5.6 were expected, yielding a 3.860

resuit. After accounting for the number of’ days examined, the post-trial chanqe

probability for this episode IS 12%, consistent with fluctuations in the level of back-

ground cosmic rays.

Applying a technique developed to search for episodic emission of various dura.

t ions (Biller 1992, Jexandreas et al, 1993d), we have ●lso searched for ● single

burst of emission on time scales between 2 days and 4 pars. The single most signif-

icant multi-day episode occurred during 2 days b~ginning on January 27, 1987, This

is coincident with the single most significant transit given above, clearly demonstrat-

ing that these tests cannot be considered independent. During the ?-day episode, 27

events were observed in the source bin when 11.2 were expected. After accounting

for the dfierent intervals ●nd time scales searched, the probability for this episode

to have resulted frortt a fluctuation of the background level is estimated to be 54%.

The same method was also apphed to search for short-term emission. For each

source transit, tha chance probability for the most significant burst, over time scales

rang~g from 3.3 minutes to 1 day, is computed. The integral distribution of these

burst probabilities is shown in figure 1. No significant daviation from the distribu-

tion expectad due to fluctuations in the background level (d#shed line) IS seen. The

post-trial chanco probability for the single most significant short-term burst is 84’%.



REFERENCES

Akxandreas, 0. E. rt al. 19g2, Yucl. Inst. 4A Jfeth. 311, 350

Akxandreas, D. E. et al. 1993a, ,lp, J, 405, 353

Akxandreas, D. E et al. 1993b, “Search for Continuous and Single Day

Emission from Ultra High-Energy Sources, ” these proceedings,

Alexandreas, D E et al 1993c, .Yuci. lrwt. /’: .Ilcth. (in press)

Alexandreas, D. E. PI af. 1993d, “Search fw UHE Point-Source Emission over

Various TirrIe Scales, ” these proceedings,

Alexeenko, V V. et cif. , 1987, 20th ICRC (MoscrJw), VOI OG1, p. 210

13hat, C. L. et al , 1990, 21st ICRC (Adelaide), vol. 2, p. 10

Biller, S. D, 1992, Ph.D. thesis, University of Califmnia, Irvine

Bmvden, C. C G et al.1992, J. Phys. G 18, 413

Chardin, G. ●nd G. Gerbier 1989, Astr-on. Astmphys. 210, 52

Gregory, A. A. et al. 1990, Agfrun. .4.~trvphyg. 237, L5

Lloyd-Evans, J, et al. , 1983, Nature 305, 784

Samorski, M ●nd W. Stamm. 1983, 4P J. 268, L17

Tonwar, S. C, et al. , 1990, 21st ICRC (Adelaide), vol. 2, p. 31

, ~3

IO*

,01

10’J

1-—-~”1–—

. \
. \

.

“x.
“A-

.-l

r k ;
... —

k

\

I
\\

__.__-J_L_*._d.—u h ,

.1--*
o 1 a 3

--lmlo(ahulti rm3kMutY)

Flgura 1 Tha Int-gral dlstr~bution of burst prohabllltws fcu data am.octzted with

Cy[rrus ,X-3 ccwtesponding to a rang. In tIm9 sc=les of 3.3 mlnut*m to WI m)nut’s

The dat~ spnns the p~rlod betwaen April, 198C ~rrd Janusry, 1993 The rfsshud 1111~

~hows th~ cxpectad dlttrlbution duc to flu~ tuatlons In th~ background level.


